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0 Data-carrying card comprising multiple layers ^0 
bonded to each other with the use of an adhesive | / — 

without the application of heat and pressure. Prior to ' 
laminating the layers, an adhesive or adhesive com- | m rr^ ^ n n m v. 
ponent Is applied to at least one of each pair of 



surfaces. The adhesive can be a two-component \ 1 yvy 



adhesive, each of the components being applied to 12 -^ |; ^13 
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the surfaces of a pair of surfaces to be joined by i — " 

lamination. * — vj/T rm — m ta ' ' ' ' ig a — 

An integrated electronic circuit can be incorporated , i. r-n — ■ — 

Into the card. 
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Data-carrying card, method for producing such a card, and device for carrying out said method. 



The invention relates to a data-carrying card 
which is made up of several layers, in which each 
of the layers is processed in the manner suitable 
for that layer, and the layers are connected to each 
other in the conrect order by means of lamination. 

Such data-carrying cards are generally known 
and can be used for many different purposes. For 
example, such cards may serve as identity cards 
and in that case contain data which are characteris- 
tic of the bearer of the card. Another purpose of 
the card can be as a means of payment Known in 
this respect are debit cards and credit cards, of 
which there are very many In circulation in widely 
varying fomns. There are also all kinds of ways for 
reading the data contained by the card. The data 
can be provided in or on the card in the form of 
readable or palpable elements. The card also often 
has a personalised imprint, which may or may not 
be provided In relief. Often the card has a part on 
which the holder can write his personal signature 
and also details which make forging difficult. For 
use in machines, such cards are also often pro- 
vided with a machine read and write medium; for 
example, a magnetic strip is very generally used. 
Another form used in that respect is a card com- 
prising an integrated electronic circuit. Such a cir- 
cuit can contain a very large amount of information 
concerning the bearer and the financial facilities or 
extent of such financial facilities etc. which should 
be made available to him. it being possible to read 
such data in a simple manner with the aid of the 
equipment possessed by the transaction-effecting 
bodies. If an integrated electronic circuit is incor- 
porated in the card, said circuit will in general be 
inside the card, while one or more points by means 
of which the information in the circuit can be read 
are conveyed to one or both outside surfaces of 
the data-carrying card. 

Such data-carrying cards are generally made 
up of several plastics layers, and these cards are 
made by providing the layers which are to make up 
the card indrviduaily with the data to be placed on 
them, for example in the form of imprint relief, 
magnetic information etc.. and then positioning the 
parts from which the card is to be made up in 
register on top of each other, following which a 
lamination step Is carried out using heat and pres- 
sure. For the known data-carrying cards very often 
use is made of polyvinylchloride. During the lami- 
nation step, the heat and the pressure applied will 
cause at least part of the component parts of the 
card to exhibit a melting tendency, resulting in 
adhesion of the various layers to each other. Such 
known data-carrying cards have the disadvantage 
that, due to the necessary use of heat and pres- 



sure in their production, one Is very limited in the 
choice of materials from which the card is made, 
and during mass production the percentage of re- 
jects is generally fairiy high. In cases in which an 

5 integrated electronic circuit has to be incorporated 
in tiie card the use of heat and pressure in particu- 
lar also leads to a high percentage of rejects, which 
pushes up the cost of such cards. 

The object of the present invention is to find a 

10 solution to the above problem, as a result of which 
it becomes possible to produce data-carrying cards 
made up of several layers without being hampered 
in the choice of materials, and where the percent- 
age of rejects Is radically reduced. 

75 The data-carrying card according to the 
present in vention is to this end characterized in 
that prior to the lamination, at least on one of each 
pair of surfaces to be joined together by lamination 
an adhesive or adhesive component has been ap- 

20 plied which by itself or together with one or more 
other components can ensure adhesion of the lay* 
ers at ambient temperature and without high pres- 
sure. 

In this case ambient temperature Is understood 
25 to mean a temperature which does not exceed 50 
degrees C. and any pressure which may be ap- 
plied is deemed to be no higher than 3 kg per 
square cm. 

Through the use of adhesives which can en- 

30 sure adhesion of the layers to each other at am- 
bient temperature and without the use of high pres- 
sure, a very considerable reduction in the percent- 
age of rejects during the production of cards is 
achieved, and there is no restriction of any kind 

35 now as regards the choice of materials for making 
the card. The choice of material is in that case 
determined only by the existence of a suitable 
adhesive and, of course, by the processing pos- 
sibilities for such an adhesive. 

40 Any material may be used for the cards ac- 
cording to the invention as long as combining of 
layers may be obtained with use of an adhesive; of 
the plastics materials, non-restrictive, may be men- 
tioned polyvinylchloride. polyester, polycarbonate 

45 and polyester. 

The application of adhesive or adhesive com- 
ponents to one or more surfaces which are to be 
laminated to each otiier can take place in many 
different ways. 

60 For example, tiie screenprinting technique can 
advantageously be used for the application of ad- 
hesive layers or adhesive component layers. The 
screenprinting technique has the advantage tiiat 
layers of relatively great thickness may be applied 
with it witii the result tiiat the adhesive layer can 
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ensure that any uneven nesses present in the com- 
ponent layers of the card are filled up. The weight 
of the layer thus applied can vary and be precisely 
set within wide limits. The screen printing tech- 
nique also permits pattern-type application of rela- 
tively thick layers, so that account can be taken of 
recesses and interruptions in the layers of the card. 

Another technique which can be used is 
"transfer coating". For this, the adhesive or adhe- 
sive component layer to be applied to the surface 
of the component parts is first applied to a 
"transfer web". Such a web can. for example, be 
made of paper which Is provided with a silicone or 
polytetrafluoroethylene layer. Through the presence 
of such a layer, the application of an adhesive layer 
to it works very well, but there Is very little adhe- 
sion between the adhesive layer and the release 
layer. The surface to be coated with adhesive or 
adhesive component is now brought into contact 
with the adhesive layer on the transfer paper, 
bonding between adhesive layer and the surface 
contacted with It will take place; on separation of 
the surface to be coated from the transfer paper 
with adhesive, the adhesive will stick to the surface 
of the card part to be coated, so that in this way a 
very uniform coating of the surface to be coated is 
achieved. The application of the adhesive layer to 
the transfer paper can, of course, take place in all 
kinds of ways, for example pattern coating, spray- 
ing techniques etc. 

In particular, the adhesive consists of a mixture 
comprising one or more components which is ap- 
plied to one of the surfaces of each pair of surfaces 
which are to be joined together by lamination. In 
such a case, one could, for example, use a slow- 
reacting multi-component adhesive system which 
hardens with time without high pressure and at 
ambient temperature. One could also use an adhe- 
sive which with the exclusion of atmospheric oxy- 
gen gives an immediate bond If the surface to 
which this adhesive is applied is brought into con- 
tact with another surface. 

The adhesive for the data-carrying card ac- 
cording to the Invention advantageously consists of 
at least two components reacting with each other, 
whereby one of the components or a group of 
components not reacting by itself is applied to 
each of the surfaces of a pair to be joined together 
by lamination. 

In that case, one has to think of multi-part 
adhesive systems in which the reactivity between 
the Individual components Is so great that the 
standing time thereof is too short for use in the 
production of these data-carrying cards. In that 
case the Individual components can each be ap- 
plied to. one of the surfaces to be joined together, 
and the reaction can commence when the two 
surfaces have been brought into contact with each 



other. The application of such adhesive component 
layers can take place again in the manner de- 
scribed above. In the case of a multi-part adhesive 
system, it could be a curing system which after 

5 curing is thermostable or thermoplastic, while with- 
in the scope of the invention only systems which 
can cure at ambient temperature are feasible. Ex- 
amples of systems which can be used are epoxy, 
polyester and acrylate systems. 

w It has been found advantageous according to 
the invention to subject the multi-layer card after 
lamination to a treatment with actinic radiation 
and/or to leave the card lying at ambient tempera- 
ture to complete the adhesion reaction. 

76 In the case of adhesive systems hardening 
under the influence of actinic radiation, it is very 
attractive to produce the whole card in a lamination 
process of the known type, in which part of the 
card surface (e.g. the edges) is exposed to heat 

20 and pressure. This ensures the desired register 
accuracy of the parts placed on top of each other. 
The adhesive layer is then hardened by means of 
actinic radiation, such as ultraviolet radiation. When 
such radiation-hardening is used, a certain posthar- 

25 dening will generally take place after the end of the 
exposure to radiation, so that the card can expedi- 
ently be left for some further time at ambient 
temperature to complete the bonding reaction. 
Such a post-hardening effect can also be advanta- 

30 geous In the use of a multi-part system which 
hardens chemically at ambient temperature. 

Of course, in order to obtain proper register 
accuracy, the adhesive system can be built up over 
the surface in several phases. In a number of 

35 places the adhesive can be contact adhesive., 
which results in an immediate bonding on lamina- 
tion, so that the register can be maintained with 
great accuracy. The remainder of the suriace can 
then have on it radiation -curing adhesive which is 

40 hardened in a separate step. The contact adhesive 
points can also be outside the format of the card, 
on parts which are removed in a finishing operation 
on the card. 

The above-described local bonding of parts of 

45 the card can. if used for the edges, be advanta- 
geous for combating the undesirable splitting of a 
card into separate layers by the holder. Such edge 
sealing can take place through the use of heat and 
pressure; in particular, an ultrasonic welding pro- 

50 cess Is very suitable. 

In a very advantageous embodiment of the 
card according to the invention, at least a part of 
the layers of the card is fully or partially formed by 
at least one integrated electronic circuit, while op- 

55 tionally provision is made in at least a part of the 
remaining layers for recesses for the passage of 
one or more outlets of the circuit to one or both 
outer surfaces of the card. 
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Due to the fact that no heat and/or high pres- 
sure is used In the production, damage to the 
integrated electronic circuit is prevented, and the 
percentage of rejects occurring in consequence of 
those operations which are normal in the usual 
processes will be very greatly reduced. It is point- 
ed out in this connection that when such cards 
containing electronic circuits had to be produced 
by the processes used hitherto, in general ail lay* 
ers of the card were joined under the supply of 
heat and pressure, including the integrated elec- 
tronic circuit provided, possibly in a recess made 
for the purpose. 

Another method consists of the assembly, by 
known means, of a plastic-containing card which is 
subsequently provided with a hollow which pro- 
vides space for an integrated a'rcurt element Said 
integrated circuit element is then introduced from 
the outside and fixed with adhesive. In this last 
method, the effect of heat and pressure on the 
integrated circuit is excluded through the fact that 
the circuit is not henmetically packed between the 
layers, but there is a great risk of damage and 
possibly misuse. 

The cards according to the invention are manu- 
factured without the application of heat and/or high 
pressure during the lamination process, so that 
damage to the electronic circuit is effectively pre- 
vented. 

In a very advantageous embodiment of the 
card according to the invention, the electronic cir- 
cuit is incorporated in a carrier sheet which has at 
least the same dimensions as the other component 
layers of the card. 

This means that tiie electronic circuit is incor- 
porated in foil material which extends all the way 
round a flat integrated circuit, and which is at least 
the same size as the other component layers of the 
card. 

The invention also relates to a method for 
producing a data-carrying card according to one or 
more of the preceding embodiments in which each 
of the layers from which the card is formed is 
processed in the manner suitable for that layer, 
after which the layers are joined together in the 
con-ect order by lamination, characterized in that, 
after the processing and prior to the lamination, on 
at least one surface of every two surfaces which 
are to be joined together by lamination is applied 
an adhesive or adhesive component which by itself 
or together witii one or more other components can 
ensure adhesion at ambient temperature witiiout 
high pressure. 

In the carrying out of the method for producing 
a data-canrying card, tiie various layers of the card 
will generally be laminated without heat and high 
pressure, after which tiie cards are made ready for 
use, possibly by punching or cutting. 



The above-described method according to the 
invention is very advantageously carried out in 
* such a way that of at least part of the layers of tiie 
card a great number of the same layers are always 
6 accommodated in a sheet and/or web and that 
during the lamination process this form i$ retained. 
If some of or all layers of the card are arranged in 
sheets and/or wetis. each of the particular sheets 
and/br webs can always be given the necessary 

70 processing such as data imprint, colour and pattern 
imprint, application of adhesive etc., following 
which the different layers can join each other in a 
lamination device, in which each of the layers is 
brought into precise register with the other layers 

75 and lamination then takes place. Following tiie 
lamination step, the laminate formed and containing 
many cards can be subjected to radiation treat- 
ment stored for some time for a post-hardening 
treatment or divided directly into complete cards 

20 by means of suitable equipment 

Rnaliy, the invention is embodied in a device 
for the. continuous carrying out of the above-de- 
scribed process, which is characterized in that the 
device has a number of processing stations and 

2s guide means tor processing of sheets and/or webs 
carrying card parts and the guidance thereof to a 
lamination station. 

The invention will now be explained with refer- 
ence to the drawings, in which: 

30 Rg. 1 represents a section through a data- 

carrying card, with the component parts shown 
separately: 

Rg. 2 shows a card of the type in Rg. 1. In 
which an integrated electronic circuit is incorpo- 
35 rated; 

Rg. 3 shows another embodiment of a card 
in which an integrated electronic circuit is incor- 
porated; 

Rg. 4 is a schematic illustration of a device 
40 for continuous carrying out of a processing opera- 
tion and lamination which leads to a web or sheets 
with fully assembled cards. 

Rg. 1 shows by reference number 1 a covering 
layer, while the intermediate layer 2 bearing tiie 
45 information 10 is disposed between the two cover- 
ing layers. 

Shown here is a card consisting of 3 layers, but tiie 
number of layers can, of course, vary witiiin tiie 
desired total thickness of the card. 

50 Rg. 2 shows by reference number 1 again 
covering layers, 2 and 4 are infonmation-carrying 
layers, while layer 3 shows a hollow for the accom- 
modation of an integrated electronic circuit 11 with 
passages 12. These passages 12 fall in recesses 

55 13 and 14 in tiiQ layers 4 and 1, as indicated, and 
end in the bottom external surface of the finished 
card. The information stored in the circuit can be 
read by electronic means. 
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In the event of use of "contactless-read" elec- 
tronic circuits, the recesses 13 can. of course, be 
dispensed with, since there are no passages 12. 

Rg. 3 shows a data-<:arrying card as in Rg. 2, 
but the integrated electronic circuit is incorporated 
in layer 3 and parts 15 and 16 of the layer 3 are 
fixed to the integrated electronic circuit 11. The 
part 3 has the same dimensions as the parts 1, 2 
and 4 of the card. 

This embodiment of a card according to Rg. 3 
is particularly suitable for an automated continuous 
production of cards. 

Rg. 4 shows schematically a device for the 
continuous carrying out of a card production pro- 
cess, in which the card parts are accommodated In 
sheets and/or webs 23, 24, 25 etc. which are 
processed in stations 20, 21 and 22 (application of 
imprint, relief.- adhesive, adhesive components 
etc.), after which guide elements 26. 27 take the 
webs and/or sheets to lamination station 28, 29, 
where the component card parts are joined to- 
gether, it is pointed out that where sheets are used 
the lines 23. 24. 25 etc. symbolise sheet convey- 
ance means which can consist of an endless belt; a 
roller belt etc. 

Of course, in such a device the registration of 
the various webs relative to each other is extremely 
important, but such registration is common in the 
printing trade and is not described specially here. 
On leaving the lamination station, the sheets and/or 
webs formed, with cards, are further processed or 
stored for further processing. Prior to the further 
processing, an electrical and/or other physical 
check or information infeed may be carried out. 
Any faulty specimens can then be recycled, which 
is particularly important for circuit-containing cards. 

The further processing can also consist of radi- 
ation hardening treatment, storage for producing a 
post-hardening reaction, punching etc. 



Claims 

1. Data-carrying card which is made up of 
several layers, in which each of the layers is pro- 
cessed in the manner suitable for that layer and the 
layers are connected to each other in the correct 
order by means of lamination. 

characterized in that, prior to the lamination, at 
least one of each pair of surfaces to be joined by 
lamination has been provided with an adhesive or 
adhesive component which by itself or together 
with one or more other components can ensure 
adhesion of the layers at ambient temperature and 
without high pressure. 

2. Oata-carrying card according to Claim 1. 
characterized in tjiat, the adhesive consists of a 
mixture comprising one or more components which 



has been -applied to one of the surfaces of each 
pair of surfaces which are to be joined together by 
lamination. 

3. Data-carrying card according to Claim 1, 
5 characterized In tiiat, the adhesive consists of at 

least two components reacting with each other, and 
one of the components or a group of components 
not reacting by itself is applied to each of he 
surfaces of a pair to be joined together by lamina- 
10 tion. 

4. Data-carrying card according to Claim 1-3, 
characterized in that, after the lamination process 
the multilayer card obtained has been subjected to 
a treatment with actinic radiation and/or left lying at 

75 ambient temperature to complete the adhesion re- 
action. 

5. Data-carrying card according to Claim 1-4, 
characterized in tiiat. at least one of the layers of 
the card is fully or partially formed by at least one 

20 integrated electronic circuit (11), and optionally pro- 
vision is made in at least part of the remaining 
layers for recesses (13. 14) for the passage of one 
or more outlets (12) of the circuit (11) to one or 
both outer surfaces of the card. 

25 6. Data-carrying card according to Claim 5, 
characterized in that, the electronic circuit (11) is 
accommodated in a carrier sheet which is at. least 
the same size as the other component layers of the 
card. 

30 7. Method for producing a data-carrying card 
according to one or more of the preceding claims 
1-6, in which each of the layers from which the 
card is formed is processed in the manner suitable 
for that layer, following which the layers are joined 

35 together in the correct order by lamination, char- 
acterized hi that, after processing and prior to the 
lamination, on at least one of each pair of surfaces 
to be joined by lamination has been applied an 
adhesive or adhesive component which by itself or 

40 together with one or more other components can 
ensure adhesion of the layers at ambient tempera- 
ture and without high pressure. 

8. Method according to Oaim 7. characterized 
in that, of at least part of the layers of the card a 

45 great number of the same layers are always ac- 
commodated in a sheet and/or web and during the 
lamination process this sheet or web form is re- 
tained. 

9. Device for carrying out the method accord- 
so ing to Claim 7. characterized jn that, the device 

comprises a number of processing stations (20. 21. 
22 ...) and guide elements. (26, 27 ...) for process- 
ing of sheets and/or webs (23, 24, 25 ...) carrying 
card parts and guiding them to a lamination station 
55 (28. 29). 
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